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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve light-emitting 
efficiency and 

light-fetching efficiency by constituting a substrate using 

a single crystal 

layer, which is expressed as 

Al<SB>x</SB>In<SB>y</SB>Ga<SB> (1-x-y) </SB>N 

(where, 0≤x<l, 0≤y<l, O≤ (x+y)<l) and is grown on 

a metal aluminum 

single crystal layer. 

SOLUTION: The surface of an Al single crystal thin film 
7 is nitrided, an Si 
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doped n type GaN layer 6 is grown, and an Si doped n type 
AlGaN layer 5 is ^ Jt^ 

grown. Then, a Zn-doped InGaN layer 4 is grown, then an 
Mg-doped p-type AlGaN 

layer 3 is grown again, and an Mg doped p-type GaN layer 2 
is grown on the 

layer 3. At that time, the layer is a single crystal layer 
expressed as 

Al<SB>x</SB>In<SB>y</SB>Ga<SB>(l-x-y)</SB>N (where, 
0≤x<l, 0≤y<l, 

O≤ (x+y)<l) . Thus, a high quality GaN crystal is grown, 
and since an Si 

substrate is used as a conductive substrate, n-type and 
p~type electrodes 1 and 

9 can be provided on the Si substrate, and light-emitting 
efficiency and 

light-etching efficiency are improved. 
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